Introduction
When I first joined Lord (then Dr) Walton's unit in September of 1962, I was immediately impressed not only by his unique expertise in muscle diseases, but also by his encyclopaedic knowledge of medicine, and his versatility. Not surprisingly this caused digressions which strayed from the myofibril; one such diversion took him and my colleague, John Balla, into the field of cluster headache or migrainous neuralgia as it was then called in England.' Years later, Lord Walton had remained faithful to myology, Balla branched into the methodology of medical learning and Bayesian theory, and I became entangled in the more banal and mundane problems of headaches.
For many years cluster headache was known as periodic migrainous neuralgia of Wilfred Harris, erythroprosopalgia of Bing, histaminic cephalgia, sphenopalatine neuralgia, Vidian or Sluder's neuralgia and, in the USA, Horton's headache. The condition was thought to be a variant of migraine. However, since there is no specific diagnostic test for either condition and their aetiologies remain uncertain, the nosology remains confused. Opinion has shifted from regarding cluster headache as a migraine variant, and I shall consider and compare their differences which are important. Essentially we are dealing with clinical phenomena,2 because although a variety of laboratory abnormalities have been shown to accompany both types of attacks, no one of them is of causal importance; many are epiphenomena. The diagnostic criteria of the International Headache Society are given in Table I .
Historical aspects
Priority for description of cluster headache or periodic migrainous neuralgia3 is a source of polemic. Much depends upon the stringency of criteria applied. Hierons refers to Thomas Willis (1621-1675) who described 'a venerable matron who began to suffer every afternoon at 4 o'clock from recurring severe (cluster) headache'. In 1747 Joannes Christoph Ulricus Oppermann published his little acknowledged Dissertatio Medica Inauguralis, entitled 'Hemicrania Horologica' which may be the first account of the variant, chronic paroxysmal hemicrania.
Benjamin Hutchinson's description (1822) of 'neuralgia spasmodica' is often cited as the original account of cluster headache, with attacks every 24 hours, but lasting for several hours. The nature of these attacks is dubious, and some were probably tic douloureux. 
Clinical features
Pain of agonizing severity is the cardinal symptom. Attacks start at any age, but are rare in children. They last for 30-120 minutes, occurring usually once or twice every day for a period of about 4 weeks to 4 months. Total remission is then the rule, until the next cluster ensues months or a year or two later.4 During the cluster, attacks often occur at night, commonly an hour after the onset of sleep; this pattern is maintained and the time switches when a shift-worker changes to daylight periods of sleep.5 'I can set my alarm clock by it'. Attacks also occur during the day, often at predictable times, but sometimes at random.
The pain is usually centred on one orbit. It is strictly unilateral for the duration of the cluster. Rarely it can change sides in a later bout. It may radiate to the face, jaw, neck and shoulder. Patients complain of deep boring pain of a severity greater than migraine; they may be reduced to tears, bang their heads on a wall, but more often pace the floor restlessly or wander outdoors to seek assuagement in the cold night air. This contrasts with the quest for stillness and darkness of the migraine victim.
The frequency builds up at the start and peters out at the end of the cluster. Vasodilators, notably alcohol, nitrites6 and calcium channel blockers may precipitate attacks during the cluster, but not in phases of remission. The visual and sensory symptoms ofclassic migraine do not occur and vomiting is rare.
One of the hallmarks is redness and watering of the ipsilateral eye during the attack. 6 The nostril too may run or feel blocked. Swelling, dilatation and tenderness of the superficial temporal vessels are occasionally reported. Miosis with or without ptosis occurs in 20% of attacks and in about 5% a permanent partial Horner's syndrome persists. Table II summarizes the main clinical differences from the common and classical forms of migraine. Table III illustrates the main headache syndromes which mimic the disorder; most are identified by an adequate history without recourse to laboratory investigations. Occasionally typical cluster pain is symptomatic of a giant basal aneurysm or a (Table V) .
Differential diagnosis

Aetiology of cluster headache
Any theory of causation must explain: the male predominance, the distinctive pattern of paroxysms in clusters, the unilateral and presumed vascular pain and the autonomic signs in attacks. Testosterone There have been instances demonstrated where there is mural oedema of intracranial vessels, particularly the carotid syphon as in migraine.'" In cluster headache, autonomic signs are the rule during attacks. Lacrimation is seen as parasympathetic excess, and a partial Horner's syndrome is evidence of a coincident sympathetic paralysis. A postganglionic (3rd neurone) Horner's syndrome" is present in up to a third of patients, implying a lesion of the pericarotid sheath or vessel wall. This is manifest by ptosis, miosis and an area of decreased sweating. In patients with residual miosis, installation of eye drops shows significant impaired dilatation of the pupil in response to OH-amphetamine (a noradrenaline releaser), and a supersensitivity to phenylephrine (a direct postsynaptic noradrenaline receptor).'2 There is also an impaired reflex sweating and flushing over segments of the forehead and cheek, induced by body heating. Doppler studies show decreased velocity of flow in the lateral supraorbital arteries (branches of the internal carotid) during attacks.
In a 'precluster period', plasma methionine--enkephalin levels rise dramatically, falling to basal values during episodes of pain. Leukotriene B4, a mediator of hyperalgesia, vasoconstriction and plasma leakage is elevated at the onset of cluster headaches. There is also increased basophil sensitivity, degranulation and release.'3 It is not known whether these and other factors play a causal role in attacks or in the genesis of pain.
Treatment
No treatment which will prevent attacks or alter the natural history is known. Lithium is of limited value in episodic cluster headache, affording relief in 50 to 60% of patients. The relief may be incomplete, and the delay in establishing a steady state necessitates other fasteracting treatment of individual attacks, such as ergotamine or oxygen. But lithium may be invaluable in some victims of the chronic variant, used in doses of200 mg 3-5 times/day. Dosage has to be monitored by serum lithium measurements to avoid toxicity, although good therapeutic results may occur with levels below the standard 'therapeutic range'. The mechanism of action is unknown, but claims are made for an effect on biological circadian rhythms which may include the rapid eye movement (REM) phase of sleep which is related to the timing of some cluster attacks. Side effects include tremor, polyuria, thirst, diarrhoea and thyroid dysfunction. Care must be taken if diuretics are administered for other reasons.
Other measures, taken with inconstant success, included propranolol, pizotifen and nifedipine. Verapamil is found effective by some workers. Ekbom has reported a recent trial of sumitriptan 6 mg by subcutaneous injection and found attacks aborted within 15 minutes in 74% of patients. In rare instances division of the greater superficial petrosal nerve or radiofrequency lesions of the trigeminal ganglion are required.
Conclusion
Future research will probably be directed at exploring why there is such striking male predominance, and why there is a disturbance of the biological clocks which determine the curious pattern of clusters and their crepuscular habits. Investigations will pursue hormonal factors, neuropeptides which mediate pain and the mechanisms underlying the curiously unilateral sympathetic/parasympathetic disorder. In the interim, assiduous attention to detail will afford satisfactory symptomatic control in most cluster headache victims.
